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Two sections are included. In the first section, it is mainly about the old method
with the new data. In the second section, methods with new parameters are compared.

1 Old Method

In this section, the original TRM method is applied.

JI(2)Et 25 50 80 100 120 150 200 1000
J1(2)|n] 0.0 04 08 2.0

HT3 60 150 350 1000

J1(2)Z 00 01 02 04 08 10.

Table 1: Parameters used in the original version

The calculation of b-tagging rate (note the difference from cdfnote 9275):

Ris — Number of Single Tight SecVTX taggc?d jc?ts fa'lliv.lg into bin i (1)
Number of Pretag jets falling into bin 1
Rss = Ris;, X Risy, (2)
Rss = 5 % (Busy, X Rusyy + Rasy, X Bas,y) 3)
where,
Ry, — Number of Single T'ight Jet Prob tagged jets falling into bin i

Number of Pretag jets falling into bin 1

The main purpose of this section is to check the original methods with new data.
Here, we are using 4 approaches to test the TRM. In the 4" approach, we are using
the same parameter but split J1(2)Z into smaller bins due to larger statistics.

1. “old TRM” in 2.1fb,



1 OLD METHOD

. “old TRM” derived with 2.1fb~! applies to 3.6fb™1,
. “old TRM” but derived with 3.6fb~!, then applies to 3.6fb~1,

. “old TRM” but with “smaller bins” in J1(2)Z, derived with 3.6fb~!, then applies
to 3.6fb1.

J1(2)Z 0.0 0.05 0.1 015 02 0.3 04 0.6 0.8 10.




1.1 Category: 1S (in order of 4 approaches)

1.1 Category: 1S (in order of 4 approaches)

1.1.1 TRM/ region
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1 OLD METHOD
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1.1 Category: 1S (in

order of 4 approaches)
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1.1 Category: 1S (in order of 4 approaches)

1.1.2 QCDCR/ region
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1 OLD METHOD
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1.1 Category:

1S (in

order of 4 approaches)
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1 OLD METHOD
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1.1 Category: 1S (in order of 4

1.1.3 EwkCR/ region

approaches)
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1.1 Category: 1S (in order of 4 approaches)
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1.2 Category: SJ (in order of 4 approaches)

1.2 Category: SJ (in order of 4 approaches)

1.2.1 TRM/ region
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1000 TTT=-DRfA ] —~DATA T =-DRIA T =-DRTA
M Single Top I Single Top [ single Top M Single Top
1500
W WHE
0 Z+HF

I Top Pai

I Top Pair I Top Pair

1000’

500

150 200 250 100 150 200 250

TrackMPT TrackMPT TrackMPT TrackMPT

100 150 200 250

T DA™ T T DAt T T - DATA
300 [ Single Top ]

I Top Pair

0 1 2 3 2 3 00 1 2 3 00 1 2 3
Ad(TrackMPT,MET) A((TrackMPT,MET) AQ(TrackMPT,MET) Ad(TrackMPT,MET)
T S DhtA" 3000( T T Dhta" " 30007 T Dhta” T 3000 T bhfa” "
[l Single Top [ Single Top [l single Top [l Single Top
I Multijet I Multijet I Multijet I Multijet
2000 i i
2000 B 2000 — B 2000 B
1 Top Pair I Top Pair I Top Pair
1000
1000~ — 1000 — 1 1000 — b
% T 2 3 4 5 ki 1 2 3 PR K 1 2 3 4 3 % T 2 3 4 g
Max(AR(T, 7)) Max(ARGT,T) Max(ARCTT) Max(AR(T, 7))
b T 6000 Tba T T 6000 T ] 6000 TobaA T T
| Single Top M Single Top [ Single Top
3000 W Multijer _| i I Multijet I Multijet
[ Diboson [ Diboson [ Diboson
W+HHF
] ] . zar
2000 I Top Pair 4000 4000 I Top Pair 000 I Top Pair
21 - 2 - 2 Bl
1000 ] 000 000 000
o ‘ L o ‘ ‘ ‘ 0 .
0 1 2 3 0 1 2 3 0 1 2 3
) N ) . ) -
Min(A0(F..T) Min(Ao(ET)) Min(A0(ET)
T T
ingle Top ingle Top
4 M Diboson
3000 3000 B HE
I Top Pair I Top Pair

Min(A0(Fr.T)) Min(A0(Fr.T)) Min(A0(FT)) Min(40(FT)
T W bata T 6000~ T T DATA " T 6000~ T LobATA" T 60001 T W batA T
M Single Top M Single Top M Single Top M Single Top

3000

4000 4000 4000

2000

2000 2000 2000

1000

0 1 2 3 00 1 2 ] 3 00 1 2 3 0 1 2 3
Max(ao(30) Max(80(, 7)) Max(ao(TT) Max(a0(7, 7))
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1 OLD METHOD

2 25
MHT/MET

I Top Pai

0.5 1 1.5 2 2.5
MHT/MET

1.5

T <-DRTA —~DATA T =-DRTA T < DRTA
M Single Top I Single Top [ single Top M Single Top
600~ 1 600~ e
0 Z+HF

I Top Pair

2 2.5
MHT/MET

1.5 2 25
MHT/MET

I Top Pair

500

1000

I Top Pair

I Top Pair

500

b 05 i i3 % 05 i is % 05 i is b 05 i is
A (leading jets in two-jet RF, boost) 20 (leading ets in two-jet RF, boost) A0 (leading jets in two-jet RF, boost) A9 (leading jets in two-jet RF, boost)
r ~IDATA "] ~~DATA ~IDATA
800 M single Top I Singlc Top I single Top
I Multijet 0 Multijet I Multijer
600~ 1 1000} B 1000~ 1000}

I Top Pair

400

200

500

I Top Pair

500

I Top Pair

I Top Pair

500

00 0.5 1 15 2 00 0.5 1 15 2 00 05 15 2 00 0.5 1 15 2
MET/HT MET/HT MET/HT MET/HT
—-DhtA 600~ ! T —~-phtd " | 600 —-phtd " | 600 ~-phtd "]
[ Single Top [ Single Top. [ Single Top [ Single Top
400 W z+HF

600
M)

600
MES T

I Top Pair

600
MEST)

600
MET)

" DRTA
I Single Top ]|

0 02 04 06 08 1
Sphericity

2000

~~DATA

I Single Top
ultijet

[ Diboson

W W-HF
WzHE
I Top Pair

02 04 06 08 1
Sphericity

04

0.6

" DRTA
[ Single Top

0.8 1
Sphericity

T ~"DhrA
[ Single Top

0 02 04 06 08 1
Sphericity



1.2 Category: SJ (in order of 4 approaches)

1.2.2 QCDCR/ region

TS DATA T = DATA T =DATA T - DATA
[ Single Top M Single Top [ Single Top [ Single Top
200+ 2001~
W z-HF W znF
150 M Top Pair 150 I Top Pair

100 100
50| 50
0
J1Et JLEt JIEt
150 “IDATA ~TDATA ~IDATA

I Single Top I Single Top I Single Top
I Multijet 0 Multijet 9 Multijet
I Diboson 200) I Diboson i
W WHE

I Top Pair

50

—~"DATA
[ single Top

100

Jin
—~DafA —~DATA —~"DATA
[ Single Top [ Single Top [ single Top
ultijet ultijet Multijet
iboson 7| iboson | Diboson
B WHE W B WHF
W z-F W Z+F W zF
1 Top Pair I Top Pair I Top Pair

1
Pt ph Pl
rrm Lrm
2001 ~Jpata T ~IDATA ~~IDATA
[ Single Top I Single Top [ Single Top
300 et 300~ B Multijet 300 W Multijet

200]

100

1 Top Pair

200

100

[ Top Pair |

M Diboson

15 20 15 20
J1 N Tracks JI N Tracks J1 N Tracks J1 N Tracks
TS DATA TS DATA T DATA T~ DATA
[ Single Top I Single Top [ Single Top 7| I Single Top |
ultijet i
[ Diboson
W wHF
W z-HF

J2Et

I Top Pair

2Et

J2Et

J2Et



20

80

60|

40|

20|

OLD METHOD

~IDATA
M Single Top

I Top Pair |

400~

~/DATA
I Single Top |

400

300

~IDATA
M single Top |
ultijet

iboson

W WHE
WzE
I Top Pair

400~

~IDATA
I Single Top

2
2n

WziuF
I Top Pair

200

—~TDATA
[ single Top

W z+iF
I Top Paic

1 1 1 1
PR pepls pepl PR
Yorrim; Yerewy Y Yrriny
~IDATA IDATA eIDATA ~IDATA
[ Single Top r [ Single Top | L [ Single Top ] r [ single Top
400 400 I Multijet 400 I Multijet

300

200

100

20
J2N Tracks J2 N Tracks J2 N Tracks J2 N Tracks
~IDATA 1500 ~DATA” | 1500 ~IDATA" |
[ Single Top 50 [ Single Top. 50 [ Single Top
. i I Multijet
[ Diboson
100 100

I Top Pair

400 600 800
HT of 3 Leading Jets

400 600 8
HT of 3 Leading Jets

1 Top Pair

400 600 8

HT of 3 Leading Jets

50|

I Top Pair

200 400 600 800
HT of 3 Leading Jets

200 300 400

Dijet invariant mass

200

300

Dijet invariant mass

100

100

200

300 400

Dijet invariant mass

100 200 300 400

Dijet invariant mass

T DATA
[ Single Top

4001~

~DATA |
I Single Top
ultijet

[ Diboson

W W-HE
WzHE
1 Top Pair

~IDATA
[ Single Top

~TDATA
[ Single Top




1.2 Category: SJ (in

order of 4 approaches)

T <-DRTA

300 M Single Top |

150 200 250
TrackMPT

—~DATA
I Single Top

I Top Pai

—~+DRTA
[ single Top
ultijet
iboson |
W WHE

0 Z+HF
I Top Pair

400

200

T < DRTA
M Single Top

I Top Pair

200 250 00 200 250
TrackMPT TrackMPT TrackMPT
T - DATA

0 1 2 3 2 3 00 1 2 3 00 1 2 3
Ad(TrackMPT,MET) A((TrackMPT,MET) AQ(TrackMPT,MET) Ad(TrackMPT,MET)
BN T ARy RSN T BhiA
10001~ 1 Single Top 7| [ Single Top [ Single Top [ Single Top
I Multijet I Multijet I Multijet I Multijet
1000 - 1000 i 1000 i
Il Top Pair
500~ |
500 500 500
| . ! , . o o
"0 1 2 3 4 5 K 1 2 3 4 5 1 2 3 4 5 0 1 2 3 4 5
N - o e
Max(AR(, 1)) Max(AR(,T) Max(AR(T,J) Max(AR(T,T)
1500 T batA™ T T DATA" | T T bata” T
| Single Top M Single Top [ Single Top
I Multijet i I Multijet
M Divoson 2000 e 2000 MDiboson | 2000 4
1000 -
I Top Pair I Top Pair I Top Pair
1000 4 1000 4 1000 -
500 -
| L , | ! | .
% 1 2 3 % 1 2 3 % i 2 3 % 1 2 3
Min(ao(E..T) Min(A0(F.T)) Min(ao(FLT) Min(Ao(E.T)
T T
le Tc le Tc
1500 et 1500 et ] 1500 4
[ Diboson
M WAHF
1000 M Top Pair _| 1000 M Top Pair | 1000 i
500
% 1 2 3 % 1 2 3
Min(ao(FrT)) Min(ao(FLT) Min(ao(FrT) Min(aoFr.T)
T Dbama™ T T DAl T T -DATA" T T Dbama™ T
M Single Top r I Single Top | M single Top M Single Top
2000 2000 2000
1000
1500 1500 1500
1000 1000 1000
500
500 500 500
00 1 2 3 00 1 2 - 3 Oﬂ 1 2 3 00 1 2 3

Max(ao(, )

Max(ao(%T)

Max(ao(TT)

Max(ao(iT))



22

1 OLD METHOD

T <-DRTA —~DATA —~+DRTA T < DRTA
M Single Top I Single Top [ single Top M Single Top
i Multijet
L L a L Diboson |
300 300 —foseons 300 —foeons
0 Z+HF W z+HF
I Top Pair I Top Pair
200~ A 200~ A 2001~ |
t i
100~ - 100~ - 100~ 1
0 0 [0}
1.5 2 25 0 0.5 1 1.5 2 2.5 0 0.5 1 1.5 2 2.5 0 05 1 1.5 2 25
MHT/MET MHT/MET MHT/MET MHT/MET

400|

I Top Pair

0 0.5 1 is
A} (leading jets in two-jet RF, boost)

0 0.5 1 L5
A (leading jets in two-jet RF, boost)

800

600

0 0.5

1

I Top Pair

L5

A (leading jets in two-jet RF, boost)

800|

600

I Top Pair

0 0.5 1 15
A (leading jets in two-jet RF, boost)

r ~TDATA T ~"DATA ~TDATA
300) I Single Top I Single Top I Single Top
0 Multijet i I Multijet i i 0 Multijet

200 I Top Pair

100|

I Top Pair

200]

200

I Top Pair

I Top Pair

200|

00 05 1 15 2 00 0.5 1 15 2 00 0.5 1 15 2 00 05 1 15 2
MET/HT MET/HT MET/HT MET/HT
- DATA 150 T T ~“phtA " 4 150 —~Lphtd "4 150 —~~DATA " -

[ Single Top | [l Single Top [l Single Top [l Single Top

801~

600
M)

600
MES T

100~

mzir |
I Top Pair

600
MEST)

600
MET)

" DRTA
[ Single Top

0 02 04 06 08 1
Sphericity

~~DATA
I Single Top
ultijet
1000 [ Diboson
W W-HF
W z-HF
I Top Pair

% 02 04 06 08 1
Sphericity

00 02 0.4

0.6

" DRTA
[ Single Top

0.8 1
Sphericity

T ~"DhrA
[ Single Top

0 02 04 06 08 1
Sphericity



1.2 Category: SJ (in order of 4 approaches)

1.2.3 EwkCR/ region

TS DATA “—DATA T DATA T - DATA
[ Single Top M Single Top [ [ Single Top [ Single Top

I Top Pair

J1Et JIEt J1Et J1Et

ingle Top
W Multijet
[ Diboson

+HF
W Z+HF W z+HF
Top Pair | Top Pair Top Pair Top Pair

B e B e oYt 7N e eyt e ERama— TBATA e AT
[ Single Top I Single Top [ single Top [ Single Top
i i r Vultijet
boson
B 40~ B i B
W WHHF
I W zF

I Top Pair

I Top Pair

I Top Pair

1 1
Y P;"“"/Pfli Y P:'B“/P’; Yy P“T"E“/P‘,’.

~IDATA F ~IDATA
L I Single Top ] L [ Single Top ] L
40| . 40~ e 40|
M Diboson [ [ Diboson
201~ | I
301 1 30 b 301

I Top Pair I Top Pair I Top Pair I Top Pair

20

15 20 20
J1 N Tracks JI N Tracks J1 N Tracks J1 N Tracks
TS DATA " TS DATA [ T = DATA T~ DATA
| Single Top 60 M Single Top 60 M single Top M Single Top

40 I Top Pair |

100 200 300
J2Et 2Et J2Et J2Et



1 OLD METHOD

~TDATA SIDATA ~TDATA 0]
M Single Top M Single Top [ single Top
I Multijet

~TDATA ]
I Single Top
W Multer

nq
—~'DATA i —~'DATA —~DATA T 7
M Single Top 40 40 r [ Single Top | 40 [ Single Top |
i + ultijet
[ [ Diboson M Divoson |
30/~ 30— WwHE | 301 WwHE

I Top Pair I Top Pair I Top Pair

1 1 5 .. 1
PP PRy PPy pehel
Y P Ml Yrrm re
~IDhTA ~+IDATA i ~IDhTA
[ Single Top [ Single Top. L I Single Top _
I Multijet

40|

[ R
I Top Pair

201~ 20

15 2 15 20 15 20
J2 N Tracks J2 N Tracks J2 N Tracks J2 N Tracks
o ~IpAta’ "] 30l ~pAta’ "] 30— —IpATA” "] 30k ~IpAta” "]
[ Single Top [ Single Top. [ [ Single Top [ Single Top |
Multijet ij L fultijet |
L Ml ivoson ] L Ml ivoson |
15 W [ mwr
W zF L 4 L B L Wzawr
I Top Pair 20 I Top Pair 207 I Top Paic 20 I Top Pair
10~ - 101~ 1
| .
200 400 600 800 & 200 400 600 800 00 200 400 600 800 00 200 400 600 800
HT of 3 Leading Jets HT of 3 Leading Jets HT of 3 Leading Jets HT of 3 Leading Jets

157 TIDATA
M Single Top I
I Multijet r
[ Diboson [
201~

I Top Pair I Top Pair

100 200 300 400 00 100 200 300 400 00 100 200 300 400 00 100 200 300 400
Dijet invariant mass Dijet invariant mass Dijet invariant mass Dijet invariant mass
T DATA SO ~DATA | ol ~IDATA " | o= ~TDATA
[ Single Top I Single Top [ [ Single Top [ Single Top

I Top Pair




1.2 Category: SJ (in order of 4 approaches)

25

T T-DRTA
30 I Single Top |

150 200 250

TrackMPT

——DATA
I Singlc Top
ultijet
iboson
W w+HF

W Z-HF

I Top Pair

—DRTA
[ single Top

I Top Pair

TTT=-DRfa" "]
M Single Top

I WHHF
W z+HF
I op Pair

200 250 200 250 250
TrackMPT TrackMPT TrackMPT
T DA™ T [ T DAt T T -bata™ 1]
[ Single Top [ Single Top [ single Top

I Top Pair

W Z+1F
I Top Pair

W z+iF
I Top Pair

-20, 20 -20
0 1 2 3 0 1 2 3 0 1 2 3
A¢(TrackMPT,MET) A¢(TrackMPT,MET) A¢(TrackMPT,MET) A¢(TrackMPT,MET)
—DATA T ~DhtA’ T - DRTA
30k [ Single Top _| 300 [ Single Top _| 300 I Single Top _|
I Multijet [ I Multijet I Multijet

20|

I Top Pair |

[ Top Pair |

[ single Top

2

[ Single Top

3
Min(a0(F,T))

2 3
Min(Ao(E 7))

0 0
4 5 0 5 0
> > > >
Max(AR(, 1)) Max(AR(,T) Max(AR(T,J) Max(AR(T,T)
T Lebata™ T 30F T Lebata™ 30k T Lebata™ T

W single Top |
I Multijer |

20|

2

3
T

Min(A0(Fr.T))

I Top Pair

3

[ Diboson
[ WHF

I Top Pair

2 3
Min(ao(F,.T))

2 3
Max(ao(TT)

40F T baa 12
M single Top

2 3
Max(20(F, 1)
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1 OLD METHOD

2 25
MHT/MET

2 2.5
MHT/MET

2 25
MHT/MET

T -DATA ——DATA —DRTA’ T T -DATA
M Single Top 301 I single Top | 30 M single Top | 301 M Single Top |
W Multijet W Multijet r M Multijet W Multijet
W z-HF [ W z+HF WzF
201 I Top Pair 20~ I Top Pair 201~ I Top Pair

2 25
MHT/MET

05 1 15
A (leading jets in two-jet R, boost)

1
A (leading jets in two-jet RF, boost)

L5

05 1 15
A (leading jets in two-jet RF, boost)

05 1 15
A¢ (leading jets in two-jet R, boost)

15 2
MET/HT

—~-Dhti
I Single Top

=

201~

I Top Pair

MET/HT

—~-DATA
I Single Top |

S0 ~"DATA o ~IDATA
I Single Top [ [ Single Top
I Multijet [ [ Multijer
[ Diboson r [ Diboson
] W w-HF r M W+HF
201 Z-HE 20~ b

I Top Pair

WzE
I Top Pair

MET/HT
—r— —r— e
L [ single Top |
20 I Multijet
151 bt

I Top Pair

> > > >

MES ) M) MEJ) MES )

T "DhTA 40 T DATA 40 T "DRTA 40] T Dhta ™ ]
[ Single Top I Single Top [ [ Single Top [ Single Top

0.4 0.6 0.8 1

Sphericity

I Top Pair

0.8

Sphericity

06 08
Sphericity

038
Sphericity



1.3 Category: SS (in order of 4 approaches)

1.3 Category: SS (in order of 4 approaches)

1.3.1 TRM/ region

J1Et

400~

1 Top Pair

200]

100 200 300
J1Et

TS DATA T S DATA - DATA T S DATA
[ Single Top [ Single Top. ingle Top [ Single Top
ij I Multijet I Multijet
M Diboson I [ Diboson

400~

[ Top Pair

200

100 200 300

JLEt

J1Et

~~IDATA
[ Single Top

I Multijet

~~TDATA
I Single Top —
I Multijer

—~"DATA
[ Single Top

—~DATA
I Single Top |

W z-HF
1 Top Pair

~DATA
[ Single Top |

600

Wz
t I Top Pair

200

—~"DATA
I Single Top |

W ziHF
I Top Pair

4001~ Wz-wF

I Top Pair

200

400

200!

1 % 05 1 i
Y peley Y Py Y peey
B E B
“IoAT 600F oA T 6007 T IO T 600F TIoRTA
| Single Top I Single Top M single Top [ Single Top

400

200

15 20 15 20 15 20
JIN Tracks JIN Tracks J1N Tracks JIN Tracks
T BATR TIBAh T 300 T Bath T IBak T
| Single Top I Single Top M single Top M Single Top

J2Et

fultijet
[ Diboson
W w-HE |
W z-HF

Ml Top Pair

2Et

J2Et

J2Et



1 OLD METHOD

~IDATA ~/DATA T ~IDATA ~IDATA

M Single Top 4000 I Single Top ] 400 - Sl:il::op ] 400 [ Single Top

iboson
W WHE

b 3001~ WzE o
1 Top Pair I Top Pair

3001~

2
2n 2n

00 ~DATA T ] —~TDATA
3001~ [l Single Top |

300~ —
150, l i B

[ W z+iF W Z+1F W z+iF

Il Top Pair W Top Pair  _| M Top Pair |

100|

1 1 . ! 1
PR pepls pepl PR
Y Y Yere Y
~IDATA C T SIpAta T ] E T SIpAta " ] L ~Ipata” ]
800 800 800)
[ Single Top [ Single Top [ Single Top [ Single Top

400 f W Multijet ; W Multijet i I Multijet i I Multijet

B 6001 B
t

1 Top Pair I Top Pair I Top Pair

B 400+ ¢ B
t

g 200 ¢ 4

15 20
J2N Tracks J2 N Tracks J2 N Tracks J2 N Tracks
~IDATA ~IDATA ! —~IDATA
[ Single Top. [ Single Top
2001~ i I Multijet I Multijet
300 E 300 3001 I Ditoson
1501~
I Top Pair 1 Top Pai I Top Paic
200 — 200 = 200 b
100~ |
ol R 100(~ B 100 B 100(- B
[0) 0 [0 [0)
200 400 600 800 200 400 600 800 200 400 600 800 200 400 600 800

HT of 3 Leading Jets HT of 3 Leading Jets HT of 3 Leading Jets HT of 3 Leading Jets

300~ 300
[ Diboson
W
200 M Top Pair 200 I Top Pair

100 100

00 100 200 300 400 00 100 200 300 400 00 100 200 300 400 00 100 200 300 400
Dijet invariant mass Dijet invariant mass Dijet invariant mass Dijet invariant mass
~IDATA T | ~“DATA T ~IDATA ~TDATA
6001 I Single Top 1000~ I Single Top | 1000~ [ Single Top | 1000~ I Single Top |
ultijet i
[ Diboson I Diboson
WP I W-HE
400~ Wzwr | W z-HF
1 Top Pair 1 Top Pair
500~ — 500~ = 500 1
200 b
o | | o | | 0 L | o | |
0 50 100 150 200 0 50 100 150 200 0 50 100 150 200 0 50 100 150 200

B L Br B
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T =-DRiA —~DATA T =-DRIA T =-DRTA
M Single Top I Single Top M Single Top M Single Top
600 7 1000 et 1000 B 1000
t t
I W+HF
0 Z+HF i
I Top Pair I Top Pair I Top Pair
500| B
0

150 200 250 200 250 0 50 100 150 200 250
TrackMPT TrackMPT TrackMPT TrackMPT

S-DATAT T T - DATA
[ Single Top

-DATA" !

400

I Top Pair

2 3 2 3 1 2 3 0 1 2 3
AQ(TrackMPT,MET) AQ(TrackMPT,MET) A9(TrackMPT,MET) A(TrackMPT,MET)
T DA T T DA T T DhTA' T DA
[l Single Top [ Single Top [l single Top [l Single Top
B Multijet 1500~ o Multier | 1500~ B Multijet ] 1500~ B Muttier |
Diboson il il
[ +HF
1000 Z+HF 1
[l Top Pair 1000~ Ml Top Pair | 1000 [ Top Pair | 1000}~ [ Top Pair |
500~ b
500 1 500~ 1 500~ b
% T 2 3 4 5 ki 1 2 3 s K 1 2 3 4 3 % T 2 3 4 g
Max(ART,T)) Max(ARGT,T) Max(ARCTT) Max(AR(T, 7))
2000 T ebara™ 1] T eDATA" T T T ebata™ T
[ Single Top [ Single Top [ Single Top
I Multijet 3000 i 3000 B Multijet | 3000 I Multijet
[ Diboson [ Diboson [ Diboson
1500 9 WAHF
ZeF
M Top Pair 2000 2000 M Top Pair | 2000 I Top Pair
1000 b
1000 B 1000 - 1000 Bl
500 9
0 , - , 0 . . ‘ 0 .
0 1 2 3 0 1 2 3 0 1 2 3
Min(A0(ET) Min(A0(F..T) Min(Ao(ET)) Min(A0(ET)
2000 B 2000 ]
ingle Top ingle Top
i [ Diboson
1500 A 1500 W wHE
I Top Pair I Top Pair
% 1 2 3 % 1 2 3 % 1 2 3
Min(A0(Fr.T)) Min(A0(Fr.T)) Min(A0(FT)) Min(40(FT)
T Dbama™ T T -DATA" T
[l Single Top 3000 3000~ [l single Top 3000
1500
2000 2000 2000
1000
1000 1000 1000
500
00 1 2 3 00 1 2 - 3 00 1 2 3 00 1 2 3

Max(a0(7,70) Max(80(7, 7)) Max(80, 7)) Max(80(,T)
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1 OLD METHOD

3007 T <-DRTA —~DATA —~+DRTA T < DRTA
M Single Top I Single Top [ single Top M Single Top
4001~ { et — 400~ } b
t f e
0 Z+HF

1.5 2 25
MHT/MET

300 I Top Pair |

200

100

0.5 1 1.5 2 2.5
MHT/MET

300

I Top Pair

2 2.5
MHT/MET

I Top Pair

2 25
MHT/MET

I Top Pair

I Top Pair

I Top Pair

b 05 i is % 05 1 is % 05 1 i3 b 05 i i3
A (leading jets in two-jet RF, boost) 20 (leading ets in two-jet RF, boost) A0 (leading jets in two-jet RF, boost) A9 (leading jets in two-jet RF, boost)
~TDATA S DATA ~TDATA
I Singlc Top 8001~ I Single Top | 800~ 800~ I Singlc Top |
i I Multijet 0 Multijet i I Multijer
600[- 600 600

I Top Pair

I Top Pair

400

200]

400

200

I Top Pair

I Top Pair

400

200|

00 0.5 1 15 2 00 0.5 1 15 2 00 05 1 15 2
MET/HT MET/HT MET/HT MET/HT
—-DhtA ’ T —~-DATA —~-DhTA —-DATA
2001 M Single Top | I Single Top [ single Top [ Single Top
l 300 N
1501~ W z+HF 0 z+uF
I Top Pair I Top Pair
100~ b
501 3
0D 200 400 600 600 600 600
> > > >
MES ) M) M) MES )
’ T ~"DhrA ~~DATA T T T~ DhTA T ~"DhrA
M Single Top 1500 M Single Top —| 1500 M Single Top | 1500 M Single Top |
ultijet
I Diboson
W W-HF
W z-HF
1000 B Top Pui

0 02 04 06 08 1
Sphericity

% 02 04 06 08 1
Sphericity

02 04 06 08 1
Sphericity

0 02 04 06 08 1
Sphericity
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1.3.2 QCDCR/ region

soF T T DatA ' T T - DATA T T DATA T ~—DATA
[ Single Top M Single Top [ Single Top [ Single Top

100~

W z-HF
1 Top Pair

J1Et JIEt J1Et J1Et

~TDATA " DATA ~TDATA
60| I Single Top | 100F I Single Top _| 1001 I Single Top _|
B Multijet I Multijet I Multijet
M Diboson [ Diboson il
W WE
40 M Top Pair

50|

20|

Jin Jin Jin
—~'DATA —~DafA —~DATA —~"DATA
[ single Top [ Single Top [ Single Top [ single Top

Multijet

ultjet ultjet

iboson iboson Diboson
W WHE 0 WHHE
W z-uF W z+1F
1 Top Pair I Top Pair

1
chgd ), chgd iy
Y s Y e
T T
T ~~IDATA ~IDATA ! ~~IDATA
[ Single Top [ Single Top. [ ] [ Single Top

150

1 Multijet
} M Diboson

I Top Pair

15 20
J1 N Tracks JI N Tracks J1 N Tracks J1 N Tracks

T =-DATA 200 T =patA ] 200 ~DATA |

I Single Top M single Top B Single Top
fultijet i

[ Diboson

Ww-ir |

W z-HF

Ml Top Pair

“~DATA
[ Single Top 200
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order of 4 approaches)
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Category: SS (in order of 4 approaches)
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1.4 Summary on these 4 “old” approaches

e There is no significant difference by applying the existed method with higher
luminosities, though with larger data set we can have larger matrix.

e Smaller bins on J1(2)Z did improve its own distribution, but negligible effects on
the others.

e From the mjj distribution in different regions, we can see slightly the bias: i.e.,
jet in TRM tends to have smaller Et, which predicts smaller mjj in the other
regions.

2 Methods with new parameters

Motivation of this section mainly comes from the various approaches for TRM has
been used by different groups in CDF. In this section, the data refers to 3.6fb~! unless
specified.

e base: “old TRM” derived with 3.6fb~!, then applies to 3.6fb~!. For comparison
purpose.
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HT3 60 150 350 1000

J1(2)Z 00 0.1 02 04 08 10.

o try3:

J1(2)Et 25 50 80 100 120 150 200 1000
JI2)n 0.0 04 08 2.0
o tryd: HTS3 60 150 350 1000
JI2Ntek 0 2 3 4 5 6 7 8 9 11 13 100
J1(2)¢ 0.0 ir im 3r
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2.1

2.1.1

TRM/ region

2 METHODS WITH NEW PARAMETERS

Category: 1S (plots are in order of 4 approaches)
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2 METHODS WITH NEW PARAMETERS
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1S (plots are in order of 4 approaches)
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2.1.2
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2 METHODS WITH NEW PARAMETERS
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1S (plots are in order of 4 approaches)
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2 METHODS WITH NEW PARAMETERS
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1S (plots are in order of 4 approaches)
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2.1.3

2 METHODS WITH NEW PARAMETERS
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2.1 Category: 1S (plots are in order of 4 approaches)
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50 2 METHODS WITH NEW PARAMETERS

T < DRTA
M Single Top

—~DATA F ’ —DRTA
I Single Top [ [ single Top

T <-DRTA
M Single Top

7] 300

W WHE
W z+HF
I Top Pair

0 Z+HF
I Top Pair

I Top Pair I Top Pai

150 200 250 200 250 00 150 200 250 100 150 200 250
TrackMPT TrackMPT TrackMPT TrackMPT
T -bata™ T T DA™ T F T DAt T T -bAta™ T
[ Single Top [ Single Top [ [ Single Top [ single Top

ulijet | 150

W z-HF
I Top Pair

W 1R
[ Top Pair |

W z+iF

100 I Top P

0
0 1 2 3 0 1 2 3
AQ(TrackMPT,MET) AQ(TrackMPT,MET) A9(TrackMPT,MET) A(TrackMPT,MET)
T DA —DATA F T ~DhtA’ I <-DhiA
2001~ [l Single Top 2001~ [l Single Top | 200~ [l Single Top 7] 2001~ [l Single Top

1 Multjet I Mulijet L 1 Multjet 1 Multjet

150 150~

[ Top Pair I Top Pair

100 100

50|

4 5 ki 4 5 % ] 4 5 5

> > > >
Max(AR(JJ,) Max(ARUJ,J,) Max(AR(J,)) Max(AR(JJ,)

T -bata™ T T DATA™ T T bATAT T T -bata™ T

I3 Ml single Top
[ I Multijet
L [ Diboson

[ single Top [ Single Top [ single Top

2 3
Min(a0(E,T))

[ Diboson
W

I Top Pair I Top Pair

2 3 2 3
Min(ao(FT) Min(ao(F..T) Min(ao(FrT) Min(A0(Fr.T))

T =Data™ T " T =DATA™ T F T =DATAT T T =Data™ T
[ Single Top I Single Top [ Single Top [ Single Top
ultijer i

[ ibgson
[}

2 3 2 3 2 3 2 3

Max(a0(7,70) Max(80(7, 7)) Max(80, 7)) Max(80(F,T)




2.1 Category:

1S (plots are in order of 4 approaches)
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2 METHODS WITH NEW PARAMETERS

2.2 Category: SJ (plots are in order of 4 approaches)
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2.2 Category: SJ (plots are in order of 4 approaches)
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2 METHODS WITH NEW PARAMETERS
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2.2 Category: SJ (plots are in order of 4 approaches)
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2.2.2 QCDCR/ region
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2.2 Category: SJ (plots are in order of 4 approaches)
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2 METHODS WITH NEW PARAMETERS
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2.2 Category: SJ (plots are in order of 4 approaches)
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2.2.3 EwkCR/ region

METHODS WITH NEW PARAMETERS
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2.2 Category: SJ (plots are in order of 4 approaches)
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2.2 Category: SJ (plots are in order of 4 approaches)
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2.3 Category: SS (plots are in order of 4 approaches)

2.3.1 TRM/ region
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2.3.2 QCDCR/ region
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2.3.3 EwkCR/ region
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Category: SS (plots are in order of 4 approaches)
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2.4 Summary on these “new” approaches

e Try2 delivers the worst predictions, this indicates J1(2)Ntrk is much less powerful
than J1(2)Z.

e From try3, we can see that the J1(2)¢ works similar as J1(2) |n|. Their role is
more like splitting matrix, which I mean the tagging rate dependence on these
two parameter is not big.

e From try4, with 5 parameters, it delivers a decent prediction, but the less powerful
J1(2)Ntrk still shows a worse prediction.



